They observed that the deviation depended upon the length of the resonators con stituting the receiving mirror. Thus they found that both the re fraction and the absorption decreased with increasing wave-length. Aschkinass and Schaefer4 measured the transmission of electric waves through screens of resonators both when in air and when immersed in certain liquid dielectrics. In this way they obtained the refractive indices of the dielectrics for the wave employed.
2Read before the American Physical Society, Oct. 28, 1905. 2 Garbasso, Atti Ace. di Torino, Vol. XXVIII., pp. 470 and 816, 1893 . Journal de Physique, Vol. 22, p. 259, 1893. 3 Garbasso and Aschkinass, Ann. der Physik, Vol. 53, p. 534, 1894. 4 Aschkinass and Schaefer, Ann. der Physik, Vol. 5, p. 489, 1901. 2.S8 F C. BLAKE AND C. R. FOUNTAIN. [Vol. XXIII.
The present experiments were undertaken at the suggestion ot Professor E. F. Nichols with the view of studying more com pletely than hitherto the passage of electric waves through systems of linear resonators and, if possible, to throw further light on the question of the relation between the length of the wave and its cor responding resonator-length. The diameter of the iron and constantan wires used was 0.0025 cm. These wires were soldered to copper strips 2 mm. wide fixed on wood and then they were crossed and joined to copper wires of larger size leading to the galvanometer. These larger wires were drawn away from the receiver immediately back of the thermal junction, so that no wire was exposed to the waves beyond the width of the copper strips.
The total length of both the iron and constantan wires was thus not more than 3 mm. For the latter purpose sheet iron was employed, five layers being wound spirally, separated from one another by strips of corkrubber matting.
In this way the magnetic disturbances were gen erally not more than five scale divisions for galvanometer C (attached to check receiver) and three for galvanometer M (main receiver).
As the readings for the curves were generally large, some 200 or 300 scale divisions, the error due to these extraneous disturbances was small. foil strips 2 mm. wide were employed throughout the work, their length being always parallel to the electric force of the wave, and in its plane for the transmission measurements.
The arrangement of apparatus for transmission is shown in Fig. 4 and for reflection in However, to make sure that the diffracted energy was small, a plane metal mirror the size of the resonator system was inserted at 5, Fig. 4 , and the galvanometers read. The effect at M was less than 1.5 per cent, of the incident energy.
In Fig. 5 such a mirror was inserted in a position close to the vibrator mirror but so inclined as to reflect none of the energy into the receiving mirror.
A small effect, 1.4 per cent., was still felt at M. In both of these cases the phase relation that this diffracted energy bore to the main portion of the energy was unknown and so it was not corrected for in any of the curves.
It shows itself especially in curves R, In the transmission work, to avoid the possibility of interference effects at the check receiver C the resonator system S, Fig. 4 , was placed relatively close to the receiving mirror.
By choosing a resonator system that reflected the larger
proportion and yet transmitted some of the energy and by making careful tests as it was moved along the line VM (Fig. 4) , no effects due to interference could be detected at C.
The resonator system 5 was fitted into one of two equal com partments of a sliding framework (Fig. 5, a) Of the curves in That the resonance-length should decrease with increasing distance between the strips was to be expected ; for since No. 4 An attempt was made in both of these curves to locate the first upper partial of the vibrator.
Though weak it was detected, as shown for the length 1.5 cm.
It was found impossible to locate any upper partials beyond the first for if present they were too feeble to admit of measurement.
Perhaps the most interesting feature of the curves in Fig. 8 is that they all cut the axes for bare glass.
This means that for strips on glass 3 cm. apart and of length about twice the resonating length the system transmits more and reflects less energy than for the glass plate bare.
We shall refer to this phenomenon as that of extra transmission.
It will be discussed later. It is seen that it is a maxi mum in this case for a length twice the resonance-length ; and as shown by T it is a rather large effect, being 13 per cent, for this 1 3 -column distribution.
The dotted curve shows, as in Fig. 6 , increased scattering at the resonance-length.
This result was obtained in every case where the trouble was taken to secure both the Zand corresponding R curves.
As is usual with sheet glass the pieces used were slightly warped and so to make sure that none of the effects obtained were due to lack of planeness, especially because of the finite dimensions (12 x 10/) of the glass, one set of curves was taken using plate glass (6 mm. thick).
They are shown as curves in Fig. 9 , and it is seen that the type is the same as before.
The distribution was the same as for Fig. 8 For distances apart smaller than 3 cm. (see Fig. 10 ) the absorp- cm. apart sidewise and 0.5 cm. apart end-on, then for a 13-column set and finally for stven columns, care being taken, of course, always to leave the central column.
Using as abscissas the distance between the axes of adjoining columns the curve (A, Fig. 1 1) plots a straight line.
5.
Long Strips on Glass.
In the endeavor to get more light on the observed phenomenon of extra transmission strips 2 mm. wide and of a length equal to the entire width of the plate were pasted on the glass at intervals of 4 cm. Such a set reflected 8 per cent, and transmitted 92.9 per cent, by measurement, the bare glass reflecting 17.5 per cent. This set being then rendered worthless by further experimentation which did not prove fruitful, another set of long strips 1 cm. apart was prepared.
The coefficient of reflection having been obtained alter nate strips were then removed and measurements again taken.
The fact that the greatest extra transmission for a system of double the resonating-length had been obtained when the strips were 3 cm.
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